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(57)Abstract 

PROBLEM TO BE SOLVED: To suppress defects, e.g. 
pinholes, by employing a dielectric layer including an 
antistatic metal oxide layer having refractive index at a 
specified wavelength within a specified range. 
SOLUTION: A translucent electromagnetic wave shut- 
off film 2 is formed by laminating a dielectric layer 10 
and a silver layer 1 1 alternately on one surface of a 
transparent substrate 1 . A metal oxide layer forming the 
dielectric layer 10 contains a metal oxide having 
refractive index of 1 .6-2.7 at a wavelength of 550 nm. A 
layer ensuring a preferably antistatic properties 
preferably has a specific resistance of 5 Qcm or less. 
Since the metal oxide layer forming the dielectric layer 
10 has antistatic properties, these layers can be 
protected against being charged when they are formed 
through sputtering. Consequently, micro-arcing can be 
suppressed, and a layer free of pinholes or foreign 
material adhesion can be obtained. 
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fm<t~* 7<r>mxWf8.-th ztvx&h. t.tz. 
wj*t$£ xf-*7fr h*&mfr kmnxti k i-rtLfri 



# 
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[00453 *%w<?)mm.&&j&mmcr)®ii. 

Start* 5 0 Cl/U VXTTh hZb rt^T'fc 6 . 5 O/ 

^ffix-hffita^soQ/DjaTfc^siafc, * 
offl^jt^«tias. zmm-tz. zmz 

i. o , m.ffi.mm*?mitfmfc-? zzzsKtemmizj: 9£ 

1£2it&7 , a-m'%Z®%lz&mLX&W.Zi£. ty* 

-r. 

[0046] • I TO® : VS^AteKflJMA* 
"CI Ofift%^-C-ir^SK<k'f >i">A.tMmbcr> 

- r;u 5 A**Btffc£«J« ( AZOJB) : MESffi 

izrmutr* s - j>.tmx'-mtT)i> s ^. a £ 4 - 
i osfi%weHT^w-rs^»i(}trs!{kr/i'5- 

itrw^J: o . 1-1 onrnxowmx'tt-th 
mm tmtr>n ><vm.ismwMmftz ?-y-v 

*j*v?v>yx'f&m-t&. 

• -fc 'J ?A#fr&flM yi^AJM (ICO®) : mt4 

>w Mzmit* y ^AgigT'grffc:* 'J ?a* 2 0 ss 
%jyTOKHT--&:rf £&-ftM a t Stffc-t y ->a 

com-Brmvm<m&i*t: t-y-yvb^h. 'j?&<?>mm 
ztt-thT)vzfyvmf*x'co*>*-/ 9 v yrx-i&mt 
t. 

■ Stt**1M:4 yWA.® ( I ZO® ) : WcA W 

<?Mzmmsm®.xmicm¥& 0 . 1 - 1 0 m&%a 
Tco^mx-k^-rtm^wumm^ir^-yy h b-t 
h. &m*tt-thT>\siy%ms.ftx-<nxj^?vv 
rxiSMth. 

X'O. 1-10 n&%<7>$mxtt-t * m^mmma 

foZ?-?vhbi-Z,Xs<y?V>7. 

m ■. ffl^i-^^ztzimit-xrzfflm^-AX' 
st^wr^Aco. 1 - 1 om&%tt-t&m.&m 
ffl£fa&?-y-yhb-t&. ^mcommtr^-t^rtu 
iv%m%x<F>x>*y 9 y >7X'&m-?h . 

• * y fTyz-stsmt-*-?® ■ mt* y ^t^k 

flSHpc-jvco. i~i 0fifi%**-*-&BMfc-#:/fii 



• ;^:^A£*te-*7£^£^£BMl^-?^A 

® : mi^i-^^ttiimit-^r^mitw^-xx' 
0. 1-1 osfi^^-w-rs^bf-^-^A^BWcs-^ 

[0047] 2f£?fc0J!<O$&Ui. «t=*i'S<9&JB£«BJ§<9 
ift®^£fi±$^Sfc*'>(;:£3rS-£& i b KX% h . 

(7>^^mmi l zMLxm&%x-o . 1 uihfc -t&cowtt 

£L<* $£>C0. 5feLhfT*«07&»»iL^. — ^ 
5 S^A£^ < -t^i- h b . ffi^tfWS#m&<Oig»H±ffi 
**fflcT-?-S , ^-^*>8 0 0 — 9 0 0 n m<0j£j5tfMSU# 
c03S3a^*^?<^ScOT\ S*%T'3. OJilTfcTI. 
<7)*>mL<. S<s>lCl. 0%tlTt-?-.S«0^»* L 

^DtTSS2c0ffi!)D^i: LTf-^=^A*4Uil!e 
•S-^rS-frftO^ilr^. i^^-, 0. l-3&ft%co& 

[0048] *3tmza^xii., m^t^.wm.m&mmco 
#6. ^'yriiJifi^fflo^^^WfiK-rs^jg^b 

^'yr®{i^®o«s^3*s^sm. t&mvt. %m 
ftb-tfmftmmffim?&<r>$mfrt=®\-f s ^ t 

[0049] 131 (b) t,z. mwrnRiotiz. mw,# 
m 1 0 fcffijg 1 1 fc*<siJi;sft*#fiB^jgft&mffi« 

jg»f)12*^$^fl!!^|ISfe^^®S:^„ ^BflS« 
1 fr$>&i.X 3#gtf0iSm«tJi 1 T® 1 2** 

!8mfWl£&HBHM3jJi 10a. 10a KttffJfS J: 5 
CRtt^T^O. 4fc. SjSBOiJimf*® 1 0 5-^JIS 

bhum iobtAijrii2t nmmvmmztox 

[0050] ^i^ACov^Ji. a^lfi 1 t,zMi> 
&\,M®c?>l¥-Z Sr 7- 1 3 n m<?)J:b<K6*;«^iuffl^-rs 

1 0-1 8nmtfOJtK!W»l^SSHtC-rS{i. 8 50nm 
tt&coWl&X'<om}&$i&t&< ■? ZCDIZMLX . 

[0051] fct i»f . BWt«wBcov^Ttt. mimm 
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1 Iz&momx-Z 12nmtt4i. StiS^fSmttJl 
cr>mx-£¥)4 0nmkltzb2. btm$®2 CI/ 
□. W8J$m&tte 6 0%JiLh. &j*8 5 0 n mKfctt 

saa^s: 2 o%wt. ^titmiaiftjgBf? <>v?b* 

hZbtfX'%%. 

[ 0 0 5 2 ] M2 (i. fc&Bjfojg^SI&i&glfiT? -f /!✓ 

? 6 wflfeonsiw^rj) -> r , mmm. 1 ^^iasco 
-SNimatastwr m 2 st^sb t m^wt- mm* h imz 

fx/ <- 5 1 &w&m 1 cotizmwimMifiGm® 2 *< 

i.*)PET7 4/\,£.4XWZZtL8Mi}tlX^&. ZCD 
7x/<-comMt.2 0umaTt~r&V>W3;^. 

.rfcK.k'K VrttW%imi l z&<-thZbti<X'%&. 
I 0 0 5 3 ] 12 3 fci, *?fcHjj<og*ttmfflt&7 ^ 6 
*«r5X7f^ cr>H!iffi7 < >l>9 b LXm^btl 

&b$cr>tmmz^-tfflz'*>'>x, TmG&ma.? <>v 
Jt^ii. ztLM±mte8Mzqmmfe2tLx^z>. a&t 

ffi^f(CR*Mifi±«iaS-ttLT«SKSWS: 6 5 

vXv^ixrujnim&ffliM&t&mmfivxb 

Lxm^ZZbtfX'th. 

[00 54] EI4fcJ:t^5Ji:. ^HBJJCrijirV^ 1*31 

&m<7>m*-tfs-x. h vjffl&x-cDBimmtii&tiirf&mm 
&®^<r>mi£3ity-?&mx'$>&. imftmnmMi. 

mttmw&'Mzt tMrmmtfeckiz* & ^c^^a^ 

[oo55] *»B3o^£ttmfi8«7 -f A^«>wi#ifc 

- u£fit#5 o Q/nuiT^SK^MiSWsS: ^-y 

faff 5 0 Q/DWTW&Ki^MafillSflKO 9 - Y -v b £ 

y7*fxtmfa.Tz;* y ? y yf-thz b izi. o . agj 
bWX'Zh. 

[00 5 6] A>*y?V>>ri l z£i,fmiZl£LXl&. & 

'j>-tc<tz,tzwz. imizmtx&m&wz&ztmmo 
wmzttz-ttz. *&mz&^xu. mw%&)s,fflt 
m&f&m-*2>t.iibn%wmmzwA-t& xx^commiz 
'ymx- i < mn 5 ®fi%OT r «t \,\ tit. &m$am 

M^WmT-S.i^t^^dlz-t^tcisbiz. &S!K-ft; 



^J:-5T-»(Ci^l»C:tJiT"§^^*<. 0. ISA 
%ULL. SfSL<(i2SS%liLhcOS^$-^$-ti-|>cO 

[0057] *^c*jv^Tis»t4>*ii»'N'u rmnmtt. 
isv^vmtii.xmg.iti'Voymii. ~>>jziy?-y 
■■/ bz*ti?timmb Tii-jynm.&xxtixtfmmb 
m$b Tiviv<nm&*]x.<r)xt*-, ? y y?#x$mf* 
X'ftoWt&X^ yf'J y^zx o&jbh- s z b&x-z 
s. z y^ytiwny, r/us, yxon 
■m*^»ppM05f-^--c-a-^rs-ti-. ?-y-yb<?> 

[0058] ±Mcojt o i,z. *ftW7)imtom£m!&.-* 
h&m&immis.. ±mz*-y ybizm^xr^y 
b m^mm^mmmmb tz#>iz±s.<,z ! m%m 

nb<7>®&#x$ffi5SA>X'Xs*-y 9 V v7*-$-h<r>X'ts: 

<. &umim9-y ybim^xT)i-*>it;tj®m 
m-c-ffd. *wftTit, &m&imt:x/*y9vyy-r 
h nw&#x<n^w±7>vz[>%b'<>y*%i»&.*ixx-h 

x'&mm±ii<o&mguwi?-y •/ h s- », ? »j 
-razttcio, ffi&KmzttimjMinmb-rzzb 

1 0 0 5 9 ] S:»mih1ttf0il b -r fc x\ 

tmte®cr>fm#it} *mfmftmco±.i,zmi8-r&'<>j r 

[0060] t tztmto®zmj&*h&mmim<»fflSk 
*&&mitmmtez x>*y 9 v >rLxm.m-t& z b 

~?i,zZ.h%ik&Wte>i\Z>. tft, m®co&ik&t:git 

$-tf--5.cf:A { ^^. zinzxn. ®m*$m.-tz>it*hv> 
mm mm^m&b'o&mmx'zti&toimitzix 
hzbx'*ff>-rcr>®mt;®m~th ) ^jmx-^K^o. 
^mzt&u<r>^f&ti^m^immm«\mb •* h z 

bifiX'th. 

[0061 ] *&tycom^#m<7)&jmttto®t:x;-<y 
?<jyrt,zj;*)fm-*hi,zt>ti~>xii. mm. (do x 
>*-y9v>ym*m^&zbtfx-&h. tic. i*t?>v 
y^vuvxrty ^ >j vyiiv- b'iz±mmim<ojm 

fof-y-y hS-lggLT. ^K^cnW&tfil 0 Hz- 

i mh zofflmsix'mmt&J: o iz&wtv- h-tcep 
[0062] *wfte>%mfo®$:mm-z>mti'V 

m&tzte&SMti' V o >®£x^ -y 9 >J OfiSJB? 

-rstz^oTts, i"Vziy<?)®.mte?-y yb£Dc 
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t ±mmimm t m 1 1 o iz 2 y - h $■ 1 *§ t 

U *ft&0&tt£R!|K$tfi,vy*hnyX/\--y;py 
[ 0 0 6 3 ] ^SS?ft^iS<*J) 6 V 'J 3 >c/) 9 - 

m-f&<?>x\ vmmnzimthmt^ y 3 y 

fi&mmm*?mimmzj: h^mm^m^ivr^ 

aiffl^s^c^y-Kfcjrixry-Ht^sJtA. $m 
i*j*y ? y yyt i 0 ? y --y^t^^^a-a 

ormzi/'jay (m&<r>^ay^tr^s.~'y^ 

ar9X^cc<t «ra&ttx/t v * y y/t«Rt^^ 

is^^tts-r&M^^ y 3 vobh4, m^ftmizj: ^ 

&iti'T-*y?'tfm.LKci,\ 
[0064] ±H<r> ! gfeLtztiC®£m&.tZtz!fi>lz, R 
<e^iSSW4l OkHz-lOOkHzttWfJL 
<, ££K^r5>Xv<7)££tt£ft&ffi£A^ 40 

sisa&Kte . ieb wens/ w*** £B»mMe*t lt 

4L<^. 

tOO 6 5] *%.ty(r>ffl&i±, DCV^hoy^ y 

? y y/aTM? § « . £ aJKiSK>Tm&PXv » 
i<oBHseffl-r*»ffl«^<4ttr/^>'*<#4 l 

[0066] *»BB<0«3^«iaiftjfiBfKl4, JlftgiS 

T-f&mzixh, ttzmni&fk'&zmB.mz&.m-i-htzih 

»2 0 0X:JaT«iMtcaHK*aia»L«n6«feff-»T 
«+4fc«iB*»H»*»TW 3 0 0*C4 TwaftrttR 

jMM-ci 0 ot$U:icM&f-t*». dumn 5 o*c 

-hfitSO^dR+T^aiBR (fetitf200'C. 15 

-cottttSMkto. 9~i. i«csae4Wft£fc 
«r«*ws»*«oj)B3ett 200 

1 5#) *3Bfl3KMW53M:e*"PO. 95-1 . 
0 5<,z£fctt l -f&ZkWX'Z&. 

[0067] 4 , BlfllJt* t a-fk>' y 3 y^Kg-ftv- y 
3xoM'yrJB«r ijgja±**. amizmi. m2cr>m 



±U mmfiLiXJAWLk LfcfcS. 600*CJiLh^ 
iBBrKftS^^St-tSC 4: *9M&»T 
[0068] JaT«c*JWJ*W*Wi: J&RMfcJ: 

■r. 

1 ) «flK6ihtt<0^«»8ft!RMB«oaffi(c-5^t:<4. Sffl 
tjh y*fx%m%.?<0D c * h o > .x^- y ^ y >- 

/Tttl-fc <J3lT««r*DCi6) . »60*2, 3, 
4, 5tCO^"CJ42oc0^-y y hSrfflV^fiittRfeV 

mzimz'ij-otz. 

2 ) A'* y 9 y yynm^.(0±K 14 l-8mTorrt 

3 ) «)K*<7)S«J42 0 0X;JSUiC±»L«riU 3(CL 

1 ) ±W, (^) 4/i<4affiSlaA^JfflI$z\T^ : S:^& 
fe. i^T'l?Hm^<0KfBS{4. 3K^!ft1±^{C«a 

2) X/t y^y V;Tf?fflmo££EI41~8mTo r rk 

3 ) fi£K+OS«<42 0 0*CiaJi(=±#L^^«t 3(CU 
tz. 

[006 9] (A''j7f«) 

1 ) mmtT>i>*ycDW.£tfAizj:z>mmKmi±'?y* 
boyx^y^'jy^izX'om.^oayisz. wmt 
&mtrji> zfy<7)WL&#Ai,z£&mmgm&.m'&-?r* 
b dw< -y ^ y yy\,zi. *)isv? y<vmmiV§&ffl& 

L/C. yyay^-y yMi, -E-*ie#tfD#®±S-ii« 

%<PX'(0&mKm&D C?7* bayx^ y 9 y y?m 
tZjLOf&MLtz. mmm3. 4. 5(cov>T(4s 2->7) 
^-y-y h S-fflV^K*J,i,m4KS?SSRJ£ttSSttR 
fe-?y^ h ay*/* y ^ y yym ( JSLTfiOEttD Mft ) 

2 ) X;\*'y ^ y y?nm$.<r>±E.l& 1 ~8 mT o r r 4; 
Ltz. 
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3 ) ^K+WS«iaS{±2 0 O'CtTt Ltz. 

[00703 mmwm) 

y-y hSrT^yjy^SSHfv+T^My:? 

1 ) m<nsm<nm% 

■ IZOf: gtffc-f 9 Ofifi% . itffcSIB 1 0 

• AZOl :SKfcffi$89 8ffifi%. g!-ftr/W5-^A2 

• TBOl : BHfci89 8;ttfi%, K-fbt'^^2fiS% 
<7>*-y-y hfc«yin,T»*:JI. 

• ITOJl:K-fb-f>^A9 5£fi%, K-fbigSSfi 

• ZrNbO®:U-fk^;U3r:^i,9 6Sfi%. Btfk^ 

jj-^sfi^co^-y-x hz&mLrfttim. 

•TNO|: mVC*9>9in&%, mVC~* 7 3Mfi 

• NMOJf : B?ft-;+y9 8fim%, fflt*V7T>m 
T»*Us. ) LTWfcJi. 

2) AgPdJIJi. *£fi{::*fLT&£9 9. 6&6%/\* 
5i^A£0. 4fift%-g-W3-£rt:JI. AgPdCuti 
f$fi(;:*tLT485-98. 4SS%, /<5i*>A*0. 8 
%.m*0. 8%&HZitti®. AgPdTiligiC 
*fLTfg£9 9. 0M&%. >^'J*?J*iO. 5%. * 
9>Z0. 5 

3 ) S i Nil. S i NOl : ZtlZixis >J =J ycomit®) 

4)( )rt^affi(sn^-c. mmime.i±mmm&mm 

[00 7 1] (■tf-XTVUOfPW) 



1 ) Wi^ft^: iaS6 0-C, SS9 0%C^fLTa 

fc. 

2 ) ( 
®: lli/100cmW 
O : 2~5<1/1 00cm 2 
A : 6~1 OflS/1 0 0 cm* 
x : 1 Offl/1 0 0cm*J2lt 

2 ) ^- hffifit : ra$Tffiffiiiafi-T-a!l5£L7t. 

3 ) 9&¥ : ^)^3tJKH-t=<t OWfcLtz. 
JiD655Ki!SCJ:l>. 

[0072] HJfcfll 1 

2 mm<?5J?*T1g8t 3 0 c m<7)V -fy -f JU is >J ;$itflj£ 
HUM/ 1 ZOl/fflf/ I ZOJI/ 
^/I ZOJl/j^/I ZO/f/Sn0 2 JfT-^3iX 

zmmmis. < a 1 ^sswi 1 com > ^s^^isjssgEw 

185- ttS L*:. $f>K. S*tt«ia«Sfil»fl«<0«ISfc:tt 

is^iii . x> n- y ? y vyci o ^ 2 <7)^«fi^ i com 

tZtt&tt'CfSimLtc. %L>tltzir>7/Ulcr)1Z 

iattt?ra3(c^L7t„ y;u-. yy-y. u-yHcw 

St^450nm. 550nm. 6 5 0 n m T'C08&m 
l±tvffti > 6 0%m_hfc&<. jfi^*H3I»r14tg«i^ffl 
W(c<4*gi: Zti&&& ( 2 0%«T) J: 0 i>f&HZ 1 3 

fl&ttfig ( 3 Q/DfcTF) <k 0 t'hSV^ 1 . 9 O/OC 
WS#M±«i. <mt ZtlZ, 1 0 0 0B#fa£j6U 
ZitCOX-friti. ttz. ISS^tc^RSihtt^JUBj 

[0073] 
[^1 ] 



m mmrni mmm2 mmms mmm4 mmm5 



mm* « « « <g <s 



mit5im«s® IZ0(40) SiN(20) IT0(40) TB0(40) AZ0(41) 
AZO(20) 

mimm AgPd(ll) AgPdTiOl) AgPd(U) AgPdCu(ll) AgPd(ll) 
m2&m,titffl IZ0(79) AZ0(31) IT0(78) TB0(40) AZ0(78) 

SiN(20) 

AZ0(30) 

m2m® AgPd(ll) AgPdTi(14) AgPd(14) AgPdCu(14) AgPd(14) 
SS3iSW£f*;Jg IZ0(78) AZ0(28) IT0(60) TB0(79) AZ0(79) 

SiN(20) Si NO (18) 

AZO(30) 



# • 
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mum Agpaoi) 
mmmftm izo<a» 

Sn0 2 (16) 
flWfflihttA 0.0062 

mmmm<o 

(Qcm) 



AgPdTi(ll) AgPd(ll) 

AZ0U6) IT0(24) 
SiN(20) SiN0(12) 

0.054 0.0021 



AgPdCu(ll) AgPdOl) 

TB0(18) AZ0(37) 
SiN0(18) 

0.012 0.053 



tt^ii (50) (100) (50) (50) (100) 

$8^7 4/1^ PET TAC PET PET PET 

(100) (75) (100) (100) (50) 



[00741 

(M&X) Ar : o 2 



[312] 
(MBX) Ar : 0 2 : N 2 

(«/□) ma%) 



mnmi ln 2 0 3 90.0 97 : 3 Sn 2 : 98 : 0 

ZnO 10.0 <0.005 
0.024 

mmM2 ZnO 96.0 98 : 2 B Si 60:0:40 
Al 2 03 4.0 0.68 
0.021 

mmM3 ln 2 0 3 95.0 96:4 B Si 50:10:40 
Sn0 2 5.0 0.68 
0.0020 

m^M4 Sn0 2 98.0 98:2 Al Si 55 : 5 : 40 
Bi 2 0 3 2.0 
0.052 

HSS0IJ5 ZnO 98.0 98:2 
Al 2 0a 2.0 
0.021 

tmm 1 Zn 100.0 3 : 97 Al Si 50 : 10 : 40 
<0.005 0.55 

itMm2 Zn 100.0 3:97 
<0.005 

itnm3 Sn 100.0 3:96 
<0.005 

[0075] [*3] 



1 2 3 4 5 1 2 3 



m&m%) 

450 nm 66 72 70 69 71 65 64 70 




(«l 2) 100-294980 ( P200 0-294 980A) 



550 nm 


70 74 


70 


70 


72 


66 


65 


72 


650 nm 


62 69 


65 


65 


68 


64 


63 


68 


SL&JK (D65) 69 71 


Do 


68 


71 


CA 


o4 


70 


iS^K850nm)16 15 


18 


18 


14 


22 


23 


21 




o © 


O 


O 


© 


A 


A 


A 




1.9 1.8 


2.0 


2.0 1.7 


2.6 


2-5 


2.6 


(Q/U) 


















© © 


© 


© 


© 


X 


X 


X 


















MM?m (Hr)1920 2040 


2040 


3624 1920 


720 


576 


624 




o © 


O 

====== 


© 


© 


X 

______ 


X 


X 






—————— 


[5141 






= = = = 


= _ = 








mm 




= = = = = 


= 






WL 


WL 


WL 




WL 






















miwmm 


ZrNbO(40) 


SiN(20) 


TN0(40) 




NM0(38) 










TN0(20) 












miwa 


AgPd(ll) 


AgPdTi (11) 


AgPd(ll) 




Ag(ll) 






mmmm 


ZrNbO(79) 


TN0(30) 


TN0(78) 




NMO<40) 










SiN(20) 
















TN0(30) 












mrnm 


AgPd(ll) 


AgPdTi (13) 


AgPd(12) 




Ag(13) 








ZrNbO(77) 


TN0(29) 


TN0(78) 




NM0(79) 










SiN(20) 
















TN0(30) 












mmm 


AgPd(H) 


AgPdTi (11) 


AgPd(ll) 




Ag(ll) 








ZrNbO(20) 


TN0(16) 


TN0(36) 




NM0(20) 








SiN(lG) 


SiN(20) 






Si NO (18) 








0.07 


0.04 


0.04 




0.09 







turn® (ioo) (loo) (loo) (ioo) 

Wky4)VJ* PET PET PET PET 

(50) (100) (75) (100) 



[0077] [«5] 



(Mm,) Ar : 0 2 (fiS%) Ar : 0 2 : N 2 
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(00 (®&%) (Cl/U) (£fi%) 



^JfiW6 Zr0 2 98.0 98:2 
Nb 2 05 2-0 
0.11 

^6097 Ti0 2 97.0 98:2 
Nb 2 0 5 3.0 
0.08 

$mW8 Ti0 2 97.0 98 :2 
Nb 2 0 5 3.0 
0.08 

mmm9 m 2 o b 98.0 98:2 

Mo&Jg(Mo0 2 8&g2.0) 
0.2 



B Si 60 : 0 : 40 
0.68 
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